Aspects of the cytological activity of edelfosine, miltefosine, and ilmofosine in Leishmania donovani.
To discover the mode of action of alkyl-lysophospholipids in Leishmania donovani, we studied the effects of edelfosine, miltefosine, and ilmofosine on intracellular pH, the parasite's cell cycle, and the induction of apoptosis. The effect of the alkyl-lysophospholipids was combined with that of inhibitors of some pumps and exchange regulators of intracellular pH (Na+/ H+; Cl-/CO- 3; and the Na+/K+ ATPase). The effect of the 3 alkyl-lysophospholipids on intracellular pH was indirect; the primary action occurred in the parasite's cell membrane. To determine intracellular pH, we used flow cytometry for the macrophages and axenic amastigotes and spectrofluorometry for the promastigote forms. Apoptosis and the cell cycle were studied by flow cytometry. Treatment of the extracellular promastigote form of L. donovani with the 3 alkyl-lysophospholipids induced death by apoptosis, whereas in the infected cell they caused necrosis rather than apoptosis. Miltefosine and ilmofosine at doses of 38 microM caused G2/M cell cycle inhibition in L. donovani promastigotes.